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DIFATEERIA 


Introduction. Reliable information upon the incidence of aati 


1. 
municable diseases prevalent in areas nor cecupicd by United States tr 
indicates that diphtheria is sufficiently widespread to constitute ah 


ard to occupation forces. War Department Pechnical Bulletins Hed teae, 
pers 47 and 143 deal with diphtheria in considerabls dateil 
view of the urgent importance of controlling the spread of 
trecting it promptly and the possibility thet #]1 Ginaates 
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not seen these publications this circular has been prepe 
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2 Diphtheria, Paregrash 5 WO TR WED 47, Subject: "Control of 
eases of Péespi ratory S¥st s Transmitted by Discharge 
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2m 633% Oth. or Disease 
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e & 
from Respiratory Tract", dated 23 Me T 1964, quoted: 1 


"5. DIPHTBSRIA, a. Recognition of disease, An acute infect= 
- dous disease charactarized by ths developmen: cf Cirty white or aray ieee 
pavches of pseudomembrane on ths mucosa respiratory tract, wita-. 
damage to other organs and tisques, particularly thse hoart and nerves, — 
eaused by toxin adsorbed from the local lesions, The onset is altost al 
ways insidious and the febrile response moderate, Lesions. of the be - 
soft nelate, and nharynx are most commonly essen, Mochanical obstruction | 
to breathing associated with laryngeal Giphtheria is uncommon in per rect 
of military ege. Th nas - ait ohtheria, a serosenguincus discharge may be 
the cCnly symptom, fuch cases are frequent y urrecesniged and ars dang 
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ous sources of eecetion. “ Diphtheritic infections of wounds and mucous 
‘gurfaces other than the respiratory tract have occurred vith unexpected 
frequency in some active thesters of operations. hia di inhtize mekane ees 
trane edheres firmly to ths underlying tissue end « | 
bleeding surface, The clinical diégnosis of [OSS theta should anne ive 
corfirmed by cultivation of the organism from the iesicus and suns 


identification, 


‘ a . = . * t ; Yeah 
un) otek opies ‘L egent. Diphtheria bacillus 
; Gorynobactevioun diphtheriae " PeiobeuEes sffler oscillus). 


lia, Sources of ame eet tone Discharges mi 


theritic lesions and secretions from ths respiratory treet of ce 
carriers, 
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with a case or carrier or indirectly by articles 7 
charges from such individuals; occasionally t 
os te k products. 
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"d, Mode of tran einen. By direct cont tact 
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Ne, Ineubation period, Weually 2 to 5 dars, 


ee 


Mf ‘Period of communicatilitv, ) Variatle: oan 
nds upon the presence of the virulent orgenisne in discharges from the 
Or secretions of ceses end carriers. In pationts wit): diphtheria 
ctious neriod is usually about 2 weeks from onset. I% seldom cx 
cesds 4 weexs, In tha majority of carricrs the organisme persist in the 
yeexynx for spproximately the same ceriod as in convalescent cases. Occas- 
hronic carriers may herbor virulent organisms for several months, 
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"e, Suscentidility and imawnity. Svecseptibil 
ity may Do determined ty the Schick feat. Children and edults apparently 
develop immunity in proportion to their contect with persone vho ere car 
Fiergs of dipktacria bacilli, It te estimated thet anrroximately EH) per 
cons a porsons of military ago are susceptible. Tanunity follovine an ate 
tack is Natal: nit not invariaels. Actirs nena ye cen be intucaad: Sy The 
injection of Giphtheria toxoia, Diphtheria may occur osccAasionaliy in indi— 
viduals who have vreviously ae the dise:se ot wac heve received injections 
of toxoid, The prophylactic use of dichthoria antitorin (passive immuniza 
tion) is not recommended pia under exceptional conditions, On the vars 
occasions thon its uso is doen ad sdvisxole, ta> dose for malts should be 
eyOCO units of dinvhtheria antitaxin administernd cr beiataanuniae 
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th,  Prevalénes. Bncemic in ths tomperets aug 
suostropical zones with irre ial aay ee Curin: pariods of epidemicity, Con 
trary to comrion belief, mxperisnea now ahevs thas ae of diththoria 
May occur in the trovics, The highest prevelenco is during the Hie end 
Winter months, In esreas where an active program cf immnicati 
ecarricsd out, the discese has bocome sroredic. In ths nies toe 
public health measurss. horever, the incidence may increese freatly, 


Na, Methods of control, (1) Recognition of 


ee oe emer: ne mene ame 
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disease. Clinical symptoms with bacteriological “confi smeb ion, 


(2). fsoletion oF 
Patients, Until three cultures from the nose ani thres (ton tha ta 
vaken et least 24 hours epart, aro nogative for diphthoria bacilli. In 
the event thet cultures are repeatedly positive, isolation may da tormi. 
meted, vhen, following appropriete testing, the ore Te have been shown 
to be S&virulent, ..If facilitios for bactcriclogicsl control are not avail. 
able, the patisnt should b2 isolated for a wariod of 3 weeks from the time 


of onset, 


He 


(3) Conburrent distin 
: fection. Discharges from the respiratory tract or Lesions oelgenkerc, and 
m6 
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tA 
| articles contaminsted with such discharces. 


(4) erninal disin- 
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i fection, Thorough cleaning, 


Bah a. (5) Querentine of 
i). Gemtact's,’ Noe, 


oe the game asters ts which cases have idebaneed: 
Schick: ests end nose and throat cultures, certain-zroups may ee ce 
cchanes may be treate oe as aes cals in the FOR RRS agate 
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Schick res pie 7 Dhapasa tos | ae 
ME OMEGAVO ss ee sto a Start active immunization. ee (9) below) a 

t 2 ” os 
Gombined . . . . , ... Do not: immunize, or else begin vith cme doses 
tg . cant toxoid, : : 


Bree tere Ok Daeuso. hee Do not immunize, 


‘Individucis rith pos itive or combined ‘Schick poate pha peule len ‘cultures 
ars potential ceses a should be watched with spscial care, Those with 
negat*ve or pseudo Schick tests and positive cultures are carriers ( 
below). <All individuels vith positive cultures should be isolated 4 ‘ 
ie pana en Sa whe AR 40-2 LO One or even tro ne gative ‘cul hires: re 


ay 


Before Polecaiue carriors from isolation, negative cultures should be r 
quired as stated in paragraph 15 d (3), soc IV, AR 40-210. If cultures 
have not become negative within 4 ve ks, consideration should be given: 
the removal of tonsils end adenoids or other Ee eid treatment. 
toxin is of no value in the. si Soar cies of tenia ds . 
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atte Bndente: No persons should be permitted to act as attondants For 
theritic ce cases or carriors unless know to-be immune, 


on (9) Active immunize 
tion, Immunization of military personnel against diphtheria is not 
ise ae senieupee should be undertaken only vhen” in the opinion ‘of the 
3} dical officer a definite hazard from this-discase ‘CL eta, ie 
3 oréiner Ly recommended is the ‘subcutaneous injection of. four do 
(3 22 0¢; 1,0 cc and 1.0 ec, respectively) of ‘dipitheria ito SHOU, 
bean, oat iatervels et HEL AM mataigrnd 3 weuk se. : Reactions to: di Ea: ; 
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Schiek. eee. For this 

an cares wg the Sohick test. to be: Des pee nee i 

iduals demonstrating: combined reactions to the schick tase 
ES of Peagsion ey PE a HIS tale of eee: 
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i on. 
The ssa dose consists of 1/50 m.l.d, of diphtheria toxin in = volume eget 

a te 3 ce, end is injected intrecutancously, A control consisting of inacti- 
vated toxin should alveys be injected in the opposite arm, in order to de- 
termine thether the individual is hypersensitive to products of the diph- 
_ theria bacillus, The resections should be read if possible at 48. hours and 
i alvays on the fourth or fifth day. Hypersensitivity reactions are more — 
-merked st 48 hours than leter, A true positive Schick rection, hovever, 
does not ususlly reach its maximum intensity until about 96 hours followin 

injection, 2. \- ; : ; ees) 


(a) neat 
reaction, No erythema occurs, indicating the presence of mune sc) 


(b) Positive 
reection, An area of redness begins at the site of injection of the ac~ 
tive toxin after 24 to 36 hours, The maximum inténsity is reached t 
ebout 96 hours, vith subseauent slov fading, No reaction occurs et mee 
site of the control injection, A positive reaction indicates suscepti- | 
bility to diphtheria, age 


| (c) Pseudo— 
reaction, A reaction occurs at the site of injection of both the ective 
aaa inactivated toxin usually within the first 24 hours, fading more ee 
rapidly than a true positive Schick reaction, If the reaction to the a 
control is as great as to the active toxin, the individual is ordinarily _ 
immune to diphtheria but is hypersensitive to associated oo ee aie 
ent in the solution, uae 


soar 


| 7 3 (a) Combined — 
reaction, A reaction oecurs to both the control end sctive toxin, but, © 
unlike the pseudo-reaction, thet to the active toxin is more marked than % 
the control at 96 hours, The combined reaction indicates susceptibility 
to diphtheria combined vith hypersensitivity to the bacterial produsbar ae 
In individuals who show 2 combined reaction, immunization vith diphtheria — 
| toxoid should be epproached csutiously, since severe reactions to the ims 
munizing dosage occur most frequently in this group, aie) 
: 


C11) Investigation 
of the source of infection, (See (6) above.)" bade 


4 | 3, Technique of Obtaining Nesopharynge:1 Svab, Laboratory Methods 
f° 6f the United States Ary, vy, 1944, 5th ition, Aeon Bs POG Be oe 


| the pecudnonbrans + with Vposena or ee meee of 4 eobton seab, Tf neuen 
¥ formation is sbsent, or in the case of examination for carriers, svab over. | 
‘ micous ne enbranes of the Sie boon hone ae nasal aidan end Peak 


Sh pecauce. of thie tonior of ‘AiphtnSertic myoeerdit ne 6 
est of fron Tour to six yoeks duration is an essential pert of treat. | 
Ry » After ti c first ‘dey. or two 4 rugs to overcome pain oat prevent rag gt 
leesness are bas: cumnecassary., During the stage offory throat a li ver 
) diet is ali-that vill be toleratad comfortably but chen sorensss of thd. 
} throat disappears normal feeding is permissible, Tho possible nead for — 

correcting obstruction of the sir passages by suction, intubation or tra 

ctomy: must. be anticipated and »proprietely prepared for in every CASO of 
nasopharvngeel diohtheria,’ 
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do. Specific. iphtherie antitoxin is a uaa therepoutie 
measure vhen indic ated and the need for it is one of the most important of 


x = 


modical emergencies, Success in the treetnent of diphtheria is directly 
proportional to the speed with which entitoxin is civen after the onset of 


infection, Therefore, chen SE findines in the upper #ir passegés 
ar2 sufficiently suggestive ef diphtherie, Aen pie should not he withhel 


until the completion of cultural studies, There difference of opinion — 
Tegarding tha quantity of antitoxin that should be pita. but the followin: 
general recommendations are offered: at ee 


(1) Mild constitutional recction rith diphtheria confined to 
the nasopharynx on the first or second. dey of the disease: 20,000 units 
intramuse ee: rian 
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FOR Sovere monet bhationat reaction: 50,COO units, helf intres 
musculsrly end helt Gamat ed with 200 ce. norrial seline in straveonousl ys 
(3). For each day glapsing bettaen the onecb of itfection sat 
the administration of santitoxin add 20,000 uni:s end give half intramisoule 
arly end half intrevenously, The pronteas possidle cere. must be exercised | 
according to accepted prectice to gucrd egeinst serious anaphylactic renet~ 
“fons to the injection of antitoxin, In th; event thet dosonsisization ds ee 
-antitoxin proves neceseary as a result of re Ea Solent skin testing for i 
‘sensitivity, the administration of 25,000 units of penicillin every three a 
(3) hours may be of value until desensitization hrs been eceomplished, 
Penicillin is in no sense > sudstitute for antitoxin vhich must bo admin 
istered. = full: doses ac soon +s it can safely ue done, . 


5, Gutancous Diphthoric, (#D TP NED 143, ata Fobruary 1945, =betract 
is reproduced), ee 


haan & General, The fact that virulent diphthoria oreenisns mey ing 
fect both vounds 2ad end skin lesions is often uncommon knovlodge to medical 
i “officers. As this information becomes-mare universally knorn, there: wild 
_. dea groater recognition on the. part' cf ovr modical officers of instances 
of cutseneous diphtheria vhich othorrie Genld heva boon overlooked,. The 
\ Adagnosis. requires adequate end experionced laberetors aid. Youritis and | 
-myocarditis of undetermined cruse, may: be A sennel to unrecognized cuten. — 
re —eous diphtheria, For thess Waheed wiser aan ect is vorthy of serious basics! 
PC 5h Ak . Ait atest ciate Oia tate 2 
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# ~b, Definition, As P standord, all-inclusive definition, the 
tern "cutrneous diphtheria" isMaged in reference to any lesion of the sk 
ie which Corynebecteriam oth hen eee.. OF proven virulence is hae e 
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ie Epideniolosy. Fron oF sbady. of possible hanes infecti: 
definite epideniologic* -1 reletionship has been egtedlisned setweel a ea 
and pharyngeal diokth .eria., Bither type may be cither a primary or seco 
.. infection of. the other, a v1 ee canetg 
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(1) Systemic terctfon, In general, there is none, Inf re 
quently symptoms ot fover and nd prostration occur Aue to infection of the 
\ gkin lesion with bacteria other than the diphtheria organisms, 


; (2) Types of skin. lesions, The infection is characterized 
by an ervotion avidenced | by gray ulccrating petches developing at the — 
site of the skin lesion, Lesions oceur most frequently on the extremitia 
of the tbody, In addition, thay mey occur in eny portion of the body, in 
the gonitals of both soxes, in the axillary and posteuricular regions, in 
the conjunctivaeg,on the digits, on. the lips, as = post-operative comp! = 
tion, and es sequelae of bruises end injuries, The lesion is an ulcer fe 
varying size, sinele or mitiple, indurated, deep, and "punohed out") 5 
4 a sharoly defined margin. Virulent divnthedta Daotiyt invede bebeaaiteiyh 
superficial lesions *s well ag Geener vounds, ee 


e, Ee 


ost Neuritis, The incidence of post~diphthoritic peripheral 
neuritis in troops ha: hes dean underestimated, ynptoms and signs of baled 


tis appear most odie iatteas in the lover extremitiss, 


eae) Myocarditis, Significant electrocerdiogrsphic chengos 
have become evident in studicd crses of cutancous rap aaah SRR 


f, Diagnosis, 


(1)... General. The dicenosis of cutaneous denehanie Aepénde 
first upon thinking of it as a possibility. Suspicidn of diphtheria can 
not be confirmed and final disenosis of diphtheria is not justified unless 
virulent orgenisms are recovered or the patients develop characteristic 
neuritis or myocarditis, Keen alertness and cooperation on fa, pert of 
both clinicien and lstoratory officer are assential, 


! (2) Clinical, Tho actual presence of infection vith diph- — 
thorie orgenisns can be established only by laboratory proof (see (1) _ 
-above), Horevor the medicel officer must often ack promptly in institut—— 
pane: isoletion and treatuent, ee Sai 


‘(a), i aieaae indicates that tne Mehupated: en" 
a outl! typo of bess As ihe ise bes nost likely ie iid infoctea, 


_ 2 Se eR eh eS ay of Aipheharte: “The pre 


charn acteristic complications varies, 


diphtheria is nost important. Vea diienibante is: known to ee dee 
patients with. ulcers should bs regarded as. potentially having. diphthe: 
ana isolated until they are proven to be non-—diphtheritic, Whete diphthe 
is epidemic, not only such patients but alco patients vith exfolistive an 
eczematoid lesions shculd be menaged in this WEY « a 


(3). ‘Dpbeentog, Sivay: (Soe par, 306, TM. e227) ie kes 


(a) The Corynebacterium diphtheriae is a Gram-positiv: 
non . motile rod ghich mey manifest marked pleomorphisn, pages in par’ 
| dy the age of the culture and the constituents of the medium, The 
‘typical morphology is seen in films mede from Loeffler slant - cuitan ee e 
stained vith Loeffler's methylene blue, The rods nay be straizht or curved — 
and occur in egeregates of PyCUlenedy angled clusters, . There may be ‘cen— 
tral or terminal evelling and the frequent irregular staining occasion 
produces 2 gra anular or beaded eppearence, The longer rods senorally lave 
this appearance, whereas the shorter rods stain dex»ply end uniformly, 1 
the characteristic morphology is noted in a film from an ivitial to sffle 
slent or 2 suspected lesion, it sink be: A detuace ashi as presunptive evidence 
for the presence of G, saghshorta a ee : 


(3 Dirsct.. omonrs. The heevy contaminetion of mest 

skin ‘lesions, and esnecizlly those of field scldiers, by numerous. becter i 
makes this method, of examinetion rarely of v2lue. Neverthele ess, it shou Gen 
be employed in suspected. eases, since large numbers of orcsanisms vith ad i 
the morphological characteristics of C. eee: te aro found occasional wee 


i" : (ce) Cultural procedure, jain plaka medina oe eo 
; widely employed ages Sagan for the c 


ish, ehtiny iokeuise, deter such Neca ton the sta pace shondd a 
ermlsified on the slant, oA methylene blue strined filn is prepared and 
examined for 6. ,diph theriae and a pleted medium is stresked, 

eee fron suspicious colonies on the plate to Bees tie es slants, 


od OF6e snisme, end for ‘fermentation and animal piaiehas studios, 


(d) Fermentation of cart oud rates, Cu: Aes 
Cultures 


erally fornent dextrose and not sucrose in 5 days at 37° G, 
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ee org ranisns with such properties ers used for animal virulence tests. 


he . (2) Virulence determinstion, The reaction of onertaen 
: al aninels to the inoculation on of suspected diphtheria orgenisms is the | 
certain method of determinetion, The single animal method of Fraser 
the rabbit or Suinea pig is recommended. Animal virulence is not direct 
related to any specific colony morphology or biochemical reaction, 
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g& Treatnent. 
(1) Isolation, “See peragreph h (2), 


(2) General, Skin lesions which contain diphtheria org 
should be menaged in accordance with generally accepted therapeutic » 
| ciples for dermatologicsl diseasas. Care should be taken to avoid ove 
treatnent. Diphtheria orgenisms usually disappear rapidly from skin 
ions once bed rest and general and locel cnre are instituted, Patien 
with diphtheria of the skin aro subject to all the complications that 
; develop in the nasopharyngeal form of the disease, Accordingly, these: |’ 
complications should %e muarded against end troated promptly in case the 
4 appesr, ap é Vase 


| (3) Local. The le sion should be heesdaas cleaned, 3 
: epPlication of steril verm saline compresses is recommended, ea 
| ment, combined with general cere, usually suffices to clear the lesion o 
_ diphtheria organisms, tut compresses soaked in penicillin solution (250. 
500 Oxford units oer cc) sive a quicker effect. The parenteral adminis 
tration of penicillin has also been suggested. Applications of various 
ointments, dyes, and sulfonamides are of no velue and may be harmful, | 
Sulfonamides are also ineffectual vhen given by mouth, ER RS 
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(4) Specific. When it is decided after cereful epidemton. 
logic and clinierl consideration that a patient probably has cutaneous 
‘diphtheria, entitoxin should be given vithout delay. If a clinical) ad 
nosis is not justificd, the results of laboratory studies should be a 
ed, In cases in which only cutsanoous lesions are infected and no compli- — 
cation is present, the recommended amount is 20,000 units, edministered 
intranusculsrly in « sinele dose. The usual precautions to prevent ena~ 
phylectic reactions to foreign proteins mst be rigidly employed. Furthes 
adninistration of antitoxin in such cases must depend upon the clinical © 
findings end course, It is to be noted that there is no evidence that — 
antitoxin hastens the healins of skin lesions, Patients vith nasopharyn~ 
geal diphtheria es well es cutancous diphtheria should be treated accord. 
ing to the usual principles var the menesonent of nasopharyngeal diphthe 
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ee meena or 


Genera sea The sAilied obecehien procodures proserited ie 


ah eats eM Teiielsuate: aes ite harbor or atronzly susnoctod 
rboring are “diphtheriae in cutaneous lesions, even though not exhibdit— 
-syrptons or signs of clinical diphtheria, should 2 considered to ve 
arriers and isolated accordingly. 
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ses (0) Contacts to cases of cutaneous diphtheria should 
be subjected to the same inspections end administrative control es con 
tacts to nesopharyngeal diphtheria, at 


(c) Stations receiving troops, who mey have becn ex. 
posed to cutaneous diphtheria, should be slert to the pessibdility of 
faucial or cutaneous diphtheria developing among such troops, 

= ; | : 

| (2) Isolation, Strict isolation technique should be’ emp ieeet . 
ed in the seme manner for cutaneous diphtheria es for the nasocheryngoel : 

type, This isolati on should be continued until three culturos from the 
lesion and from the nose and throat, taken et least 24 hours ppert, are os 
BEER TANS for diphtheria bacilli except that the is olettion may ‘be terminate 
ed if, by appropriate tests, the orgeniems are. elena to dea aed « 

(a) Perticuler attention aiduia be eink, the ey 
Pogkinn of dressings and other articles contarnineted vith discharges from _ 
the lesions, Since virmlent 6, diphtherise- have been recovered fron tho 
floor of a cutaneous diphtheria ward, special cars must be taken in the 
proper cleansing ond disinfoction of. the floors’in rooms or wards in vhiteh 
these patients are being troated, | Under no sone ent one should any croeuing 
be cai iss : : eo 7 ees 8 
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ben aen (bt) No person should be permitted to ar as aby nidants - 
for cases of cutaneous diphtheria unless Khowm to be Schick negative, 


ae (3) Immunization, (Ses T3 MED ua) 


(a). Shinn cekon of dares, groups’ of militery pers sonnel 
to diphtheria is not a routine procedure, It should be uNontaken only 
under special circumstances. While it is apparent that immunity to atphe 
theria toxin does not pravent the multiplication of. dinhthoria organi sme | 
-in skin lesions, such immunity should. prevent systemic demage fron the 
toxin elatoreted by these organisms, In addition, since ontaneous diph. 
theria may be a source of nagopharyngeel in LOE EDOB inmunization, mex oe 
indicetod for the prevention of an-outbresk of tho letter type of ete: 
It is cdnsidered that the incidence of suacept (bility in United) States ‘ 
troops ig such that, with extopsive exposure, considerable minb- rs of 
diphtherie cases may develop, Therefore, under some conditions, a tiae ae 
immunization may be indicated, The decision for or azcinst the epplicao- 
a tion’ of thie measure. is one rogndring, sound: medical. judgement: and mesh, 
in each instence, be based-:on a careful. evaluztion of the problen at ‘hand 

The folloving are offered as tentative indicetions for such immunization, 
They are intended as. guides only stage they may not be applicable to all 
situations, | ee eh a4 CAE a I aes 


oes ae nen the disease. is Limited to ee, orga 
tions or units, thet itey. bs 000 strength or less, the. eritical ra 
“well be considered bo be 209 per thousand per annum and. 


Sn a a 3 ‘In large ore anizations, that is 20,000 0 
“nore, the critiesl rato nighs be considered to be 50 per thousend 

annum) or less in the p presence of persistently occurring cases, s 
‘e ed throughout the orgsni aah» | 


i, Situstions in edie admission rates are. 
“considered reliable but in which there ig definite indication of the 
i aa dd, 8 diphtheria in the orgenization or commend concerned, 


(b) The recommended method for immunization of na a 
Pies ee Saioninacé 1. (Soe paragraph 5 i (9), WD TR MED 47, quoted in paragraph 
[oe | arte ite 


Sue Schick 


“proeedars, Coast ioulekty, cae fia 1a conditi Ons, keane, this Pp on 
- cadure should not be usad as a control measure unless it is possible t 
ry GRE it. oot very elpat  o8 Stern d arto that are known to Bet 
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